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NATURAL  FOCUS 

/Following  ia  a  translation  of  an  article  by 
Ye.  Pavlovskiy  in  the  Russian- language 
publication  Bol’shaya  meditsinskaya  entsi- 
klopodlya  (Great  Medical  Encyclopedia),  Yol  26, 
State  Scientific  j ublishiny  House  "Soviet 
Encyclopedia,"  Moscow,  1962,  pages  764-775./ 
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Natural  focus  (of  diseases)  is  a  characteristic 
of  certain  diseases  bo^eu  on  the  fact  that  in  nature 
they  have  foci  of  evolutionary  origin,  the  existence  of 
which  is  a  result  of  the  consecutive  transfer  of  the 
pathogen  of  such  a  disease  from  one  animal  to  another, 
usually  through  the  medium  of  bloodsucking  invertebrates 
(;,  it«3  and  ticks ,  inr  ec ts)  ;*  natural  foci  of  diseases 
ore  related  territorially  to  biotopes  of  the  geographical 
landscape*  when  a  human  being  enters  such  an  area  at  a 
certain  ti  o  of  the  year,  the  hungry  carriers  which  bad 
received  the  pathoger  of  the  natural  focus  disease  from 
a  wild  animal  (donor)  attack  the  person;  such  carriers 
infect  the  non- immune  person  with  the  natural  focus 
disease  and  the  person  cither  becomes  ill  with  i,.;e  di¬ 
sease  or  acquiree  I'm  mu  nit''  to  it.  Thus  the  zoonosis 
becomes  an  anthropozoonosis. 

Cases  are  known  of  people  becoming  ill  with 


1 


various  diseases  in  uninhabited  plttces.  We  have  in 
* 5 ■«:  diseases  whiea  are  endemic  or  which  have  certain 
", ndfcffdc.  aspects  end  which  are  connected  with  stays  in 
undeveloped  territories.  Thus  in  the  semi-desert  on  the 
'■'  ■  of  the  Mur&afc  River  in  Turkmenia  in  the 

•‘nth  Century  almost  all  the  personnel  of  several 
-i.  .iv  .o^giiaentn  can  a  down  with,  cutaneous  leishmaniasis 
(Borovskiy ‘a  disease) ,  celled  "pendinka*'1  The  reasons 
for  this  oc currency  remained  unknown  until  the  Twentieth 
Century.  There  ware  instances  also  of  severe  and 
apparently  infectious  dinaases  wm  oh  attacked  the 
brain  of  people  who  hart  penetrated  into  the  wild  taiga* 
with  respect  to  the  cited  examples  of  people 
beany  afflicted  with  diseases  under  natural  conditions, 
certain  aspects  are  very  characteristic.  They  are  the 
relation  of  the  diseases  to  a  specific  geographic 
landscape  (semi-desert t  taiga,  steppe)  and  their  sea» 
cans!  nature  (soring,  beginning  of  the  sumser,  etc.). 

In  uninhabited  places  it  is  not  possible  to  pass 
such  <3 i tses see  from  one  person  to  another?  therefore  the 
source  of  the  disease  should  be  sought  among  the  animals 
which  inhabit  ‘these  places.  Under  the  conditions  of 
untouched  nature  for  various  geographical  landscapes 
it  is  obvious  that  there  ere:  1)  pathogens  of  certain 
emitted  diseases;  2)  animal©  which  can  be  donors 
of  these  pathogens?  ana  5)  carriers  —  bloodsucking 
mites  and  tide  or  insects;  fefce  latter  in  turn  transmit 
the  pathogen  which  they  have  received  to  receptive 
animals  —  the  recipients.  Together  with  the  indiffer¬ 
ent  organisms  they  ion  the  biocenosis*  Man  under 
certain  conditions  can  he  the  recipient  of  the  pathogen. 


As  a  result  of  extensive  expeditionary,  labor¬ 
atory,  clinical,  and  literary  research,  Ye.N.  Pavlovskiy 
in  193';*  established  the  study  of  the  natural  foci 
of  transmissible  and  parasitic  diseases.  At  the  present 
ti.-.e  the  problem  of  the  focus  of  a  series  of  non- 
t transmitted  diseases  end  plant  diseases  is  coming:  under 
study.  The  main  bases  of  this  work  have  been  the 
Military-Medical  Academy  imeni  S.M,  Kirov,  the 
All-Union  Institute  of  Experimental  Medicine  imeni 
A.M.  Gor’kiy,  the  Academy  of  medical  Sciences  of  the 
USSR  (Department  of  Natural  Focus  Diae&ses  of  the 
Institute  of  Epidemiology  end  Microbiology  imeni  R.F., 
Gamaleya,  etc,),  the  Zoological  Institute  of  the 
Academy  of  Sciences  of. the  USSR,  and  the  institutions  of 
the  Ministry  of  Public  Health  of  the  USSR  and  of  the 
Union  republics. 

Natural  focus  of  diseases  is  characterized  by 
the  following  aspects;  the  existence  of  any  disease 
which  is  spread  by  a  carrier  (chiefly  by  mites  and 
ticks  ana  insects)  depends  on  the  successive 
transmission  of  the  pathogen  of  the  disease  from  the 
or men i 8m  of  the  donor  (the  sick  animal,  virue  carrier, 
bacteria  cax*rier,  parasite  carrier,  etc.)  to  the  organ¬ 
ism  of  the  carrier  through  contact  with  the  aonor 
(chiofly  by  blood-sucking)  and  then  on  the  subsequent 
transmission  of  the  pr  those?)  by  the  carrier  to  the 
aniral  recipient?  the  latter  in  turn  can  become  the 
donor  for  a  fresh  group  of  carriers,  etc*  Thus  there 
takes  place  the  transmission  or  "circulation"  of  the 
pathogen  of  the  disease  from  organism  to  organism, 
usually  of  different  species,  orders,  or  even  classes, 


giver-  the  presence  of  certain  fauna  and  favorable 
co mentions  with  respect  to  the  external  environment. 

Up  to  the  present  time  natural  focus  has  been 
Mst.nbiisfeed  for  the  following  diseases:  tick 
apirochaetosis ,  tick  and  Japanese  encephalitis,  orai- 
thcais,  especially  dangerous  infections,  tick  rickettsi- 
oses,  toxoplasros  (e.  desert  form  of  cutaneous 
leishmaniasis,  listereliis,  erysipeloid,  hemorrhagic 
■fever,  nephrosonephritis ,  She gap 1  disease  in  South 
America,  etc;  oi  the  heirrint hoses  it  has  been 
established  for  opisthorchiasis,  diphyllobothriasis, 
trichinellosio,  bilharsiaeis  (schistosomiasis),  etc. 

It  is  most  probable  that  there  is  natural  focus  for 
pappataci  fever  arid  other  diseases.  Of  the  diseases 
which  are  found  in  foreign  countries  which  have  natural 
focus  in  their  genesis  it  is  possible  to  mention  yellow 
fever  of  the  jungles  of  the  Amazon  River,  Kala-azar 
in  Africa,  trypanosomiasis  (also  in  Africa),  and  other 
diseases. 

•".-ho  animal  donors,  the  recipients  of  the  pathogen 
of  the  transmissible  or  parasitic  disease,  the  pathogen 
itaa.lf,  a  no  the  carriers  of  the  pathogen  are  the  members 
of  h  e  biocenosis  (preferably  the  geobiocenosis  accord¬ 
ing  to  the  concept  of  V.N.  Sukachev  who  suggested  this 
tern)  connected  with  Known  Diotopes  of  the  given  gao- 
yrsphic  land r cape.  *3.1  relationships  between  the 
pathogen,  its  doitore,  the  carriers,  and  the  recipients 
developed  curing  the  process  of  evolution  of  the  organ¬ 
isms  and  interspeciee  relations  in  a  certain  external 
environment  without  any  dependence  on  man;  it  is  possi¬ 
ble  for  some  disean.er,  beet  these  relationships  deve- 


1  loped  even  before  the  appearance  of  can  on  Barth, 

The  natural  focus  of  a  transmissible  or 
parasitic  disease  is  a  biotope  in  a  territory  with  a 
certain  geopxraphic  landscape}  it  is  inhabited  by 
animals  whose  species  and  interspecies  relationships 
provide  (with  favorable  influence  from  the  external 
environment)  for  the  consecutive,  continuous  circulation 
of  the  pathogen  of  the  disease  from  the  organism  of  the 
donors  through  carriers  to  the  organism  of  the  re¬ 
cipient. 

The  natural  focus  may  fca  narrowly  limited 
(for  exajmple,  the  burrow  of  a  rodent).  Such  foci  are 
called  elementary  foci;  they  may  be  isolated  or  in  a 
given  sector  of  the  territory  they  may  be  concentrated, 
for  example,  the  ,f little  cities"  of  thick-tailed 
peschaakas  (Rhomborcys  opiums). 

The  nature),  foci  may  also  be  of  another  type 
called  diffusive  foci}  in  them  the  animals  (donors  and 
recipients)  together  with  the  carriers  of  the  pathogen 
of  the  disease  are  distributed  more  widely  in  the 
territory  of  ore  or  another  landscape,  for  example, 
cedar-broadleaf  forests;  in  particular  its  base  is  the 
zone  of  the  natural  foci  of  tick  encephalitis  in  the 
par  Ba3t.  For  ticks  (the  carriers  of  the  virus  of  this 
disease)  the  thick  layer  of  loosa  litter  from  fallen 
dry  leavee  in  such  forests  is  especially  convenient; 
this  litter  does  not  h*ve  such  sharply  outlined  borders 
as  the  interior  of  a  rodent's  burrow  or  of  a  predatory 
mammal's  den.  In  the  area  of  a  diffused  natural  focus, 
crawling  carriers  are  not  encountered  at  all  points 
(such  is  the  "mosaic"  of  distribution);  for  example, 


Ixodes  pfcrsulcatue  ticks  (the  carriers  of  the  virus 
>i  tick  encephalitis)  in.  the  taiga  accumulate  on  the 
ueths  along  which  animals  go  to  waterholes  and  which 
c?»v  he  used  by  man.  The  accumulation  of  Ixodes  persul- 
•'--•••us  ticks  on  tv9  paths  is  facilitated  by  their  fine 
■o--'*  of  srall  which  helps  them  to  occupy  a  position 
i.vo <r.  w>  ich  they  can  land  much  more  quickly  on  a  passing 
animal  or  man, 

/  man  or  receptive  animal  (some  animals  and 
cird a  are  not  sensitive  to  the  virus  of  tick  encepha¬ 
litis  and  the  virus  perishes  quickly;  therefore  under 
hh.i  conditions  of  research  and  experimentation  it  is 
necessary  to  oe tormina  their  species  quickly)  who  has 
been  attacked  by  the  carriers  becomes  ill  if  a  certain 
close  of  to. a  virus  enters  his  blood.  The  virus  can  be 
weakened  through  n circulation”  between  erganisos  of 
a  different  systematic  position*  Small  doses  or  doses 
of  certain  viruses  which  have  lost  their  virulence 
(for  example,  tick  encephalitis)  on  the  contrary  vaccin¬ 
ate  the  person  or  animal;  they  do  not  become  ill  but 
rather  acquire  long-lasting  immunity.  This  is  the 
reason  for  the  detection  of  blood  serum  of  a  Dumber 
of  healthy  people  of  antibodies  which  neutralize  infect¬ 
ing  doses  of  the  virus  in  a  standard  laboratory  animal. 

Sots  domestic  an i"  a  la  (cattle)  do  not  become 
ill  when  tick  carriers  of  the  virus  of  tick  encephalitis 
suck  their  blood.  It  is  i-ossible  to  follow  the  in¬ 
tensification  of  the  neutralizing’  force  of  the  serum 
of  their  blood  in  relation  to  the  duration  of  tneir 
stay  in  the  territory  of  the  natural  focus  of  tick  en¬ 
cephalitis  (pasture  in  a  wooes;  V.D.  Sol ov’yev). 


The  natural  focus  of  a  disease  can  remain 
undiscovered  as  long  as  people  who  are  net-  immune  to  the 
pathogen  of  the  disease  which  is  hidden  in  nature  do 
not  : ene crate  into  the  territory  during  the  latent  stage 
of  the  focus*  The  latent  stage  of  a  focus  is  determined 
by  the  stav-time  in  it  of  the  hungry  carriers  which  are 
infected  with  the  pathogen  and  which  are  ready  to  attack 
any  animal  or  While  the  carrier  is  sucking  blood, 

the  pathogen  of  the.  disease  is  introduced  along  with 
saliva,  into  the  blood  of  the  recipient,  i.a.,  the  re¬ 
cipient  is  infected. 

The  infection  of  a  }.  arson  which  is  caused  by  the 
carrier  depends,  besides  on  the  general  pathogenicity 
for  him  of  the  pathogen  of  the  disease  and  the  dose, 
on  a  series  of  factors  but  in  particular  on  the  virulence 
of  the  given  strain  of  pathogen.  The  virulence  of  a 
p* these r-  of  a  disease  for  a  recipient  of  a  certain 
species  depends  on  the  state  of  the  recipient  and  on 
the  total  action  of  .v.any  factors,  for  example,  the 
influence  of  the  external  environment  (temperature, 
etc.)  or;  the  pathogen  during  the  time  it  is  in  the 
organise  of  the  carrier,  the  changing  nature  of  the 
properties  of  the  pathogen  which  depends  on  the 
preceding  routes  ox  circulation  of  the  given  strain 
which  in  different  instances  may  pass  through  the 
organisms  of  various  species  of  mammals  and  birdu  as 
"ell  i'B  reptiles,  t bo  individual  condition  of  the 
carrier  and.  the  person,  and  the  presence  of  various 
factors  in  the  external  environment  which  in  certain 
combinations  influence  the  conduct  of  the  carrier. 


n.utur*  5.  ;ji,  ccas  refer  to  zoonoses  (more 

•  vecAi'-'.i,yt  s..t  ;  ^  uoi.^.vopoaoocoses)  if  man  ana  animals 
*rs  pfflictaa  u'j  tiieu.  mil*  rent  a*eoies  of  wild 
aiiiffl&la  of  the  save  biocenosis  under  various  equivalent 
oord; uiono  respond  differently  to  pathogens  of  the  same 
uAecsoe;  soon  u,  continuous  difference  in  relationships 
jo  a  species  ctwrauteris-tic  of  the  at-Xr e  1-recipient • 
for  tv>  natural  foci  of  certain  diseases  it  is 
ob*:  tact  eristic  tiv-x  crawling  carriers  (i’xouidae  tick:*) 
.•«'c.*ivc-  the  .  vktro^i;:  ox  tru  ai&eose  ou.iv  from  wild 
onitrol -donors  snu  never  receive  thee  iron:  nc  afxlxcted 


••  ftp  (for  example,  in  the  c«* ne  of  tick  ancephalitis  anti 
tick  riekett- slopes),  This  us  based  on  ..he  fact  that 


t,hfe  tick  o  .rx’l'-.r  ?••••  ■■.cr..  is  cii.n-3i.nfj  to  tve  body  of  a 
person  *'1X1  bo  ; alien  off  anti,  oear.ro .yec  i-rir*rf  the 
perioo  of  sucking  ; ch  i:-ot»  several  days,  ’avert  if 
the  tick  been..-  n  c.-t^d  v.wc bloc.'  and  dropped,  off  it¬ 
self  .from  f-e  body*  it  -ouin  -*ot  be  able  under  the  con¬ 
ditions  of  a  nu.cn 2  household  to  wulttj  ly  ano  to  uccoia- 
plK'  >.  xorcy;  ji.c  Xioaorphoexs ,  during  the  course  of 
he  next;  pbaae  of  it  would  attack  healthy  people* 

Thus  tho  carrier  of  core  natural  focus  iissasee  cannot 


uc climate  tlic-mselveo  to  human  living  quarters  and 
other  support  installations* 

f-hn  ..•<•*•  cernl  imp  rove  cent  of  an  area  leads  to  a 


stifling  of  natural  f >ci  of t  for  example,  tick 
cc.ccpbsiitis.  Sore  species  cf  carriers  of  other 
transmissible  diseases  (tick  suirochaetosie),  on  the 
cither  hand,  under  suitable  conditions  can  uo  into 

proximity  with  ran,  adapting  theeselvee  to  the 
re  ourd.ltirc.ft  of  chair  exist enc a,  and  again  attack  man, 


afflicting  hi r  with  the  disease  and  Infecting  uhe  new 
carriers  which  attach  uim*  Sometimes  tu*  donors  oi 
the  pathogen  of  a  ii&aaae  enter  &  human  abode  or  other 
buildings  from  a  natural  foous,  as  is  the  case  of 
rodents  (certain  species  of  the  genua  Hhcmbosys  hi 
Central  Asia)  which  are  typical  members  of  the  wild 
fauna.  Related  foci  of  the  disease  davelop  fro a  the 
basic  natural  focus  through  a  breaking  off  process  or 
through  "irradiation”  under  new  conditions.  Such  foci 
nay  become  stable  and  long  lasting  (for  example, 
r ©crude a cent  typhus  in  settlements  with  the  carrier 
being  the  Ornithodorus  papillipes  tick,  which  is 
widely  found  in  Central  Asia), 

Flying  carriers,  in  entering  a  human  abode, 
conduct  f’-e  -selves  in  different  «aye.  Eorso  flies 
soratir.es  fly  in  masses  into  open  and  easily  accessible 
living  quarters;  however,  they  always  go  toward  the 
windows  and  never  attack  a  person  within  the  living 
quarters,  Mosquitoes  usually  attack  doth,  sick  and 
well  people;  ..any  of  the©  remain  in  the  living  quarters 
until  the  xx*  eggs  mature. 

The  existence  of  the  natural  foous  of  &  tr-.cs- 
raisoible  disease  is  determined  by  the  biotop©  and  the 
completeness  of  its  fciocenosiej  donors,  carriers, 
recipients  of  the  pathogen  of  tho  disease,  the 
p&shogan  itself,  end  the  influence  of  factors  in  the 
external  environment  which  facilitate  or,  in  any  case, 
do  not  hamper  the  unobstructed  transmission  of  the 
pathogen  from  one  organism  to  the  other.  The  existence 
of  natural  focus  diseases  depends  on  the  total  inter¬ 
action  of  t^-ese  five  determinant  conditions. 
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The  role  of  the  carrier  is  especially  Important 
although  each  component  of  these  five  conditions  is 
of  definite  importance,  it  is  the  ecologo-biological 
and  physiological  characteristics  which  eetablish 

opldetiolo^ical  face’’  of  the  transmissible  disease 
tr:v.  <"  it  is  being  transmitted  to  people. 

In  the  composition  of  a  natural  focus  there 
can  be  the  pathogen  of  not  only  one  disease  and 
animal  I'eoipiente  belonging  to  various  species  (so- 
called  multiple  natural  focus  diseases). 

What  are  the  distinguishing  epidemiological 
chars uteris? ice-  of  a  disease  with  natural  focus? 

First  ct  all,  vhero  is  t'ua  season  (calendar  time)  of 
the  disease  which  is  determined  by  the  time  of  arrival 
in  the  Metope  of  the  natural  focus  disease  of  hungry 
infecting  carriers  wV'icb  are  at  their  greatest  virulence 
and  activity  in  attacking  their  source  of  food,  es¬ 
pecially  man*  This  general  situation  can  be  described 
in  detail  as  follows:  with  what  part  of  the  day  and  with 
what  factors  of  the  external  environment  is  the  activity 
of  the  carriers  connected.  Some  of  them  may  attack  at 
any  time  during  the  day  or  night,  in  dry  weather,  and 
in  «  light  rain  (for  example,  some  meadow  ticks  and 
raal&nders).  Horseflies  attack  only  during  the  daylight, 
especially  when  there  .is  bright  sunlight j  the  ordinary 
nocturnal  activity  of  mosquitoes  undergoes  patterns 
of  change  (the  other  conditions  remaining  the  sams) 
during  the  course  ef  the  lunar  month,  giving  two  max¬ 
imum  a  (evening  and  morning)  at  the  now  moon,  full 
nocturnal  activity  during  the  full  moon,  and  some 


retention  of  the  expended  maximum  activity  as  the  moon 
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I  wanes  (A,S.  Monchadekiy).  This  (in  conjunction  with 
other  factors)  establishes  the  epidemiological  uneven- 
ess  of  various  parts  of  the  lunar  month  and  of  th*  days 
with  respect  to  mosquitoes  attacking  man,  their  flying 
into  buildings,  end  consequently  the  transmission  by 
them  of  the  pathogen  of  a  transmissible  disease  of  man. 

»  second  very  important  epidemiological  aspect, 
of  natural  focus  of  a  disease  is  the  nature  of  the 
pieces  where  man  can  be  infected  with  a  traxiamiseible 
Disease*  This  occurs  \n  a  geographical  .landscape 
containing  natural  foci  cl  the  given  transmissible  or 
nan-transmissible  disease.  Non-flying  carriers  (pasture 
ana  other  ticks)  do  not  tend  to  active  migrations; 
they  hold  mere  firmly  to  the  biotopes  (points)  of  a 
certain  geographical  landscape  which  are  characteristic 
for  thorn*  Therefore,  for  example,  the  infecting  of 
man  with  tick  riokcttsiosis  transmitted  by  ticks  of  the 
genua  Derma cent or  occurs  in  the  steppe  sone  of  th* 
Asiatic  part  of  the  USdft, 

Flying  carriers  can  depart  from  the  natui-n.'; 
focus  of  a  transmissible  disease  with  which  they  re 
closely  connected  during  the  course  of  the  mstamorphonts 
ani  stav  of  their  mature  form.  Examples  are  the  v-hle- 
botomus  and  the  holes  of  rodents  (large  peachanki,  etc.) 
in  the  southern  desert;  exi  phases  ox  the  metamorphosis 
of  the  mosquito  are  conducted  within  the  holes  where 
the  female  lays  its  Here  the  larva  emerge  which 

feed  on  the  dry  droppings  of  the  rodents  (the  larva 
are  not  parasitic).  The  larva  make  cocoons  ana  a  new 
w.oneraticn  of  males  and  females  of  the  Fhlebotoous 
emerge  fi'om  the  cocoons.  Towards  night  and  during  the 
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j  night  the  females  fly  freely  and  can  fly  to  a  distance 
or  up  to  1.5  Kilometers  from  their  holes.  They  may 
return  to  their  own  hole  or  to  a  different  one.  In 
tho  latter  case,  a  new  elementary  focus  of  the  disease 
naturally  develops.  The  Phlebotorcu3  can  regain  in  a 
new  c-ett  lament  where  man  has  created  suitable  living 
conditions  for  then. 

Ct^er  flying  carriers  are  connected  with  a  na¬ 
tural  focus  of  diseases  for  only  the  short  tire  nece-  ' 
ssery  for  feeding  on  the  Hood  of  a  donor.  Thus 
rosonitoes  (the  carriers  of  the  vir  a  of  Japanese 
encephalitis)  settle  in  the  sands  in  shallow  coastal 
••-ter  spots  by  f*e  -13  5  ?  the  ferules  of  these  -osouitoes 
attack  birds  nesting  nearby  on.  the  cliffs  an  i  from,  them 
receive  t».a  virus  of  rosquito  encephalitis  (F.  Petri- 
shcfceva).  in  goin«  away  from  the  initial  places  where 
they  were  infected, they  attack  can  in  a  different 
situation. 

Of  the  ticks  of  the  venue  Permanent  or  only  the 
mature  adult  specimens  attack  man  and  large  animals; 
therefore,  only  they  are  able  to  infect  man  and  large 
animals  with  typhus  fever. 

Thus,  the  natural  foci  of  transmissible  diseases 
are  tied  to  certain  geographic  landscapes  which  can  be 
vitstlv  changed  by  the  economic  or  ot:,er  activity  of 
man  (so-called  a-thropourgic  foci  of  diseases),  not 
to  mention  special  measures  to  eradicate  "such  foci. 

All  this  lesds  to  a  stiflinr  of  the  natural  foci  of  a 
disease  to  the  creation  of  new  foci,  or  to  bringing  the 
foci  of  t>a  disease  directly  to  man. 

Nevertheless,  the  primary  tie  of  the  natural 
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j  foci  with  fcho  geographic  landscapes  of  the  country  does  ! 
not  lose  its  basic  importance,  even  on  the  border  of 
different  landscapes.  The  "principle"  lies  in  the 
natter  of  the  place  of  preservation  of  the  pathogen 
of  the  disease  during  the  interepidemic  period  which 
sofi*etiine8  lasts  for  years. 

The  determination  of  the  actual  geographic 
(primary)  distribution  of  the  diseases  under  study  can 
be  approached  on  the  basis  of  determining  .the 
distribution  of  the  natural  foci  of  the  diseases  through¬ 
out  the  territory  of  the  continent  and  generally 
throughout  the  earth's  surface;  even  though  people 
have  not  become  infected  from  them,  their  potential 

natural  foci,  have  developed  and  do  exist. 

> 

If  medical  statistics  for  t^e  registration  of 
transmissible  diseases  establish  the  number  the  number 
of  sick  persona  who  seek  and  obtain  assistance  at 
medical  facilities  in  a  given  area*  then  by  this  data 
it  is  possible  to  draw  maps  which,  however,  do  not 
always  -’ive  a  true  picture  of  the  geographic  distri¬ 
bution  especially  for  transiDissible  diseases  with  long 
incubation  periods  (malaria  and  rishta,  one  of  the  forms 
of  cutaneous  leishmaniasis).  During  the  course  of 
the  incubation  period,  the  person  who  has  besn 
infected  may  move  to  another  area  where  instances  of 
the  particular  disease  have  not  been  noted  or  could 
not  occur. 

The  area  of  transmissible  diseases  having  spe¬ 
cific  carriers  is  determined  by  the  geographic  distri¬ 
bution  of  the  latter;  however,  cases  of  persons  being 
afflicted  with  this  disease  will  not  be  found  at  every  . 


pc* nt  within  the  zona  o£  distribution  of  the  specific 
carries'  ^ there  is  a  mosaic  pattern).  For  example, 
the  Crimean.  Peninsula  has  in  ite  fauna  the  Phlebotomus 
i.'apacacii  which  is  the  carrier  of  the  pathogen,  of 
cutaneous  leishmaniasis;  however,  this  disease  aoes  not 
occur  in  Grimes  despite  the  fact  that  there  are  many 
wee pi «  there. 

The  true  outline  of  the  geographic  distribution 
of  transmissible  diseases  which  have  their  own  natural 
foci  (nosogeography)  is  determined  by  the  localisation 
of  the  latter,  including  those  cases  when  discovered 
foci  have  still  not  manifested  themselves  with  respect 
r;o  man. 

The  true  determination  of  the  presence  of 
natural  focus  of  diseases  requires  for  a  beginning 
complex  zoological,  parasitological,  and  virus 

research.  5b i 4  Xt-  r.oc smeary  in  studying  new  diseases 
and  now  territories.  If  oases  are  already  known  of 
1.  eople  being  ill  with  such  a  "now"  disease  or  if  cases 
of  illness  (sore times  of  a  group  nature)  are  related 
to  the  temporary  or  constant  location  of  the  sick  per¬ 
sons  in  a  sector  of  the  specified  territory  of  the 
geographic  landscape,  then  clinicians,  epidemiologists, 
and  other  specialists  are  employed  in  a  combined  re¬ 
search  effort.  A  caries  of  "new"  diseases  which  were 
discovered  in  the  Soviet  Union  were  indeed  new  for 
the  doctors  who  only  now  are  able  to  identify  them 
correctly.  They  had  existed  for  &  long  time  in  the 
territory  of  this  huge  country;  however,  until  this 
time  they  had  not  been  singled  out  by  doctors  ss 
being  separate  nosologic  entities;  they  were  either 
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j  "gross’’  diagnoses  or  simply  remained  unknown,  to  medical  t 

science. 

For  the  rapid  evaluation  of  the  possible  epidem¬ 
iological  aanser  of  s  territory  '.vith  respect  to  the 
presumed  presence  in  it  of  still  hidden  natural  foci  of 
diseas. -s,  partial  indicators  of  *nown  or  studied  diseases 
should  he  used.  The  first  such  indicator  is  the 
detection  of  carriers  of  the  puthogen  of  a  disease  and 
the  determination  of  the  spontaneous  infection  of  them 
by  the  pathogen;  the  -tenoral  A.  reliminary  evaluation 
of  the  unsatisfactory  nature  of  the  area  with  respect 
to  the  possible  presence  of  natural  foci  of  a  disease* 
bused  on  the  general  character  of  the  geographic  lunci-- 
scat  e  of  to  «m,  is  of  great  irif.  or  truce.  At  times  it 
is  necessary  very  quickly  to  evaluate  the  epidenuo'.; c~ 
erica  1  significance  of  a  territory  for  conducting  possible 
prophylactic  measures.  In  such  cases  che  nature  of  the 
geographic  landscape  of  tie  area  (ianusc ape  epidemiology) 
is  first  determined. 

The  natural  foci  of  transmissible  diseases 
remain  hidden  until  no.n-iaup.une  people  appear  in  their 
territory.  Cases  of  tick  encephalitis  are  noted  among 
woodcutters  and  otu&r  persons  working  in  the  taiga, 
people  become  ill  with  tick  rickettsiosis  in  the  steppe 
zone,  with  a  rural  form  of  cutaneous  leishmaniasis  in 
the  sear,  ide  sort  ar.d  assert  zone,  with  tick  spirochaoto- 
eis  in  the  southern  mountainous  zone,  etc. 

Groups  of  non-iznnune  people  who  are  sent  for 
various  kinds  of  wont  to  places  suspected  of  bavin?, 
natural  foci  of  cuaeuaes  or  who  ar*  developing 
territory  in  the  virgin  ana  fallow  land  areas  ana  to  , 
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f  other  places  should  first  of  all  be  protected  from 
>■'  ble  di  r-eaces  by  individual  and  collective  non¬ 
specific  preventive  measures*  These  measures  naturally 
precede  possible  steps  to  render  the  area  harmless  or 
to  eradicate  the  natural  foci  of  disease. 

Some  transmissible  diseases  at  a  given  stage 

of  evolution  are  diseases  only  of  man  (anthroponoses) 

* 

or  only  of  farm  or  wild  animals  (true  zoonoses),  The 
pathogens  of  these  diseases  are  transmitted  from  a 
sick  person  (or  parasite  carrier)  to  a  well  one  only 
through  the  agency  of  specific  carriers  which  multiply 
under  natural  conditions  and  only  at  a  certain  stage  of 
their  life  cycle  come  in  contact  with  people  or  with 
domestic  animals.  Upon  such,  contact  the  potential 
carriers  receive  the  pathogen  of  the  disease  from  the 
animal  donora;  the  pathogens,  given  the  presence  of 
favorable  environments!  factors,  spend  part  of  their 
life  cycle  (usually  the  phase  of  multiplication)  in  the 
carriers;  the  pathogen  then  reaches  an  "exit  point" 
in  the  carrier,  thereby  enabling  the  carrier  to  pass 
the  infection;  the  exit  point  can  often  be  the  mouth 
organs  of  the  carrier*  or  its  anal  orifice. 

The  curriers  can  livs  in  natural  surroundings 
for  an  indeterminate  length  of  time.  For  example,  it 
hs3  been  established  that  four  species  of  malarial 
mosquitoes  are  found  in  the  depths  of  the  Kara-Kum 
Desert  (P. A.  Petrishcheva),  With  respect  to  the  pre¬ 
sence  in  then  of  malarial  plasmodia,  they,  of  course, 
are  sterile.  If  garnet ocarriers  end  people  who  have 
not  had  malaria  appear  in  area  where  malaria  mosquitoes 
j  are  found,  then  with  favorable  external  factors  and  in  _ j 
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the  absence  of  preventive  measures  the  sterile  malaria 
mosquitoes  fat  tecosse  infected  by  the  malarial  plas- 
mocium  of  the  ganetocarriers.  Given  the  presence  of 
favorable  temperature,  time  of  the  year,  and  other 
environmental  factors,  the  malaria  mosquitoes  wr.ich 
urink  the  infected  blood  themselves  become  infective 
for  healthy  tsople;  in  the  absence  of  prophylactic 
measures,  an  outbreak  of  malaria  occurs  and  a  now  focus 
is  created  in  an  uninhabited  and  previously  little 
lived  in  area. 

The  foci  of  haenosporidiases  of  domestic  animals 
(pircplasmo'ses ,  etc.}  which  are  spread,  among  3*  HZ'S*, 
animals  (horses,  cattle,  sheep,  etc.)  by  ticks  (Xxodi- 
dae)  living  in  tun  pastures  develop  in  a  similar  ray. 

Such  transmissible  diseases  and  also  malaria 
are  called  diseases  *ith  semi-natural  foci;  the  creation 
of  such  foci  in  a  final  direct  or  indirect  form  depends 
on  nan  (the  antnropourgic  foci  of  diseases). 

\7hat  is  the  importance  of  natural  and  semi- 
natural  focus  of  transmissible  disease  from  an  epidem¬ 
iological  point  of  view?  It  is  determined  by  the 
localisation  of  parts  of  the  population,  by  the  nature 
of  the  places  used  for  settlement  and  for  various  kinds 
of  work  performed  in  their  development,  and  by  the 
degree  and  nature  of  the  contact  of  people  with  the 
na  tur a 1  surround! ngs . 

In  order  to  evaluate  the  situation  properly,  the 
doctor  should  have  a  basic  concept  of  the  nosogeography 
of  a  disease  with  natural  focus  in  light  of  the  data 
of  the  area  and  larh«ca.e  epidemiology  and  parasitology* 

A  moat  important  practical  conclusion  from  the 
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study  of  natural  focus  of  diseases  for  the  medical 
service  is  with  respect  to  the  accomplishment  of 
prophylactic  measures  at  inhabit eo  points  as  well  as 
cow pi ex  measures  designed  to  render  harmless  or  eradica 
nstc::-!- i  foci  of  transmissible  diseases* 

The  basic  measure  of  the  first  order  is  the 
individual  and  gr oup  .  rote ct ion  of  people  from  attack 
ir  the  carriers  of  transmissible  diseases,  A  measure 
o+'  protection  is  provided  by  the  use  cf  the  protective 
nets  of  Ye. ft.  Pavlovskiy  against  flying  bloodsucking 
dipterous  insects,  including  the  carriers  of  malaria, 
cutaneous  and  internal  leishmaniasis  (Central  Asia, 
hast e rn  T reuse a roar is ) ,  pappataci  fever  (in  the  same 
area),  tularemia,  and  Japanese  (mosquito)  encephalitis; 
d.i>:-ethylphthrte  and  other  repellents  (See  ‘'Repellents") 
for  rub  birr:  on  .face  or  hands  should  also  be  used 
extensively* 

The  aerosol  containers  cf  B.N.  Nikolays v  and 
?.?.  Korovin  should  be  used  in  treating  closed  places 
used  for  quarters  ana  other  facilities.  The  sides  of 
tents  are  also  treated,  with  such  aerosols  (DDT,  freon, 
and  pyrethrum). 

For  protection  from  non-flying  carriers  (ticks) 
it.  is  necessary  io  button  the  clothing  tightly,  to  stic! 
it  in  the  trousers*  to  tie  the  cuffs  ,  and  to  insert 
the  trouser  into  high  boots  or  to  wrap  the  i6gs  tightly 
not  permitting  the  slightest  cracks;  one  should  wear  th 
set  of  gear  recommended  by  K.N.  Chagin,  which  includes 
a  protective  net  like  a  muffler  around  the  neck,  sewing 
cuffs  of  the  sa;.Q  netting  on  the  ends  of  the  sleeves. 
Sometimes  it  is  necessary  to  wear  coveralls,  keeping 
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only  the  face  and  hands  open.  It  is  recommended  that  two 
or  three  tir.ee  a  day  that  one  examine  the  body  and  inner 
ana  outer  clothing,  destroying  any  crawling  ticks 
(G«S«  Pervoyyyskiy).  ..ith  the  population,  sanitary- 
educational  work  is  conducted  by  doctors  ano  instruc¬ 
tion  ia  given  on  the  indicated  prophylactic  .measures. 


'I he  results  of  rendering  an  area  harmless  from 
natural  foci  transmissible  diseases  can  be  relative 
(hub  still  in;  or  no  or  )  or  complete.  The  ay  ate;.;.  c?f 
■measures  vary  dar-enaing  on  the  nature  of  the  natural 
foci  of  the  transmissible  diseases.  Thu*,  in  the  euappe 
zone  where  i  her*  are  foci  of  tick  rickotsiosi  ?,  Lr  is 
r.ecft 2o.;-r.v  to  burn  cot  the  dead  wood  onto  which  the 
winter-in*  females  of  ticks  of  the  stems  DermacenUr 
crawl,  ^hen  preudrir.-.  a  future  camp  ax  wo  ruin-  place; 


fla-iiet hr o'»or a  are  yv'sn  used  for  chic*  It  is-  possible 
from,  the  f ..*J  1  or  summer  of  the  previous  year  for  them 
to  acquire  rick'*  etc  x r u ti  soeppe  rodents  and  at  the  end 
of  the  rent  string  or  tee  fet  ginning  of  summer  (depend¬ 


ing  on  t.h'O  course  of  th^ir  transformation)  to  infect 
people  vhi'ie  they  are  on  the  steppe* 

The  territory  of  the  camp  itself  should  be 


cleared  of  grass,  tn  diggir-g  ditches  or  ..  or  forming 
other  earth  work  it  is  possible  with  a  vertical  cut  to 
uncover  burro*s  of  rodents.  When  this  happens,  it  is 
possible  for  ekpos  a  :i  parasites  to  attack  people.  It 
is  ' ossicle  that  the  pathogens  or  so -e  diseases.  for 
which  the  etiology  arc.  epidemiology  aro  still  not 
completely  known  to  bo  transmitted  to  people  under 
dust  such  a  situation. 

It  is  important  to  eliminate  the  burrows  of 
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rode- ».t, s  in  it.  a  a roo  acauud  tbo  tenia,  destroying  their  ! 
intubHontr.  and  filli;>®  in  the  burrows#  In  the  aone  of 
th-a  hot  desert; *3  of  rhe  USSR  it  in  important  to  eliminate 
natural  foci  of  oi3ens-jf..  such  as  the  deaert  (rural) 
for;;;  of  pa  nr  ink  a  ulcer,  tick  spirocliaetosis ,  and 
especially  utt/i.;.eroufc  infections  and  to  liquidate  the 


places  of  bath  “at "-.on  or  to-r morary  shelters  of  the 
ihiebotor.ua  «r.<i  of  u^iar.L-.  1  mosquitoes. 

Xu  woocod  areas  and  places  which  are  overgrown 
v.vtu  und  orb  rush  the  underbrush  ;iu  cleared  and  cut  away 
..i .- a.i  the  pafu'ur'-o  lands  are  improved.  All  these  arc-  other 
, u-5o0u.'  reqnir 


....  .  i  .•'< 
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rlcatusio.n  in  the  Area  in 


,er  to  "ctablinh  the  p ce nance  of  carriers  of  trans- 


risslblc  did*  •<«•»?••  in  -.lixfeuert  -chases  of  their  Hie 
cycle  snd  vii  the  various  biotopes  which  are  occupied  by 
them*  Conseouentl v  i doctors,  2 colonists,  an.,  pare.- 
sitolo-"i;-tJ5  5-  on lu  h-ive  ,v-< u-h  :.i'&d  arte  methods  of  obtain- 
in*  parasitoI->5ic.:i  intulli-jeoc#  of  He  area  in  order 
to  prepare  it;  time  the  required  measures  for  the 
prophylactic  protection  of  the  people  ana  for  rendering 
the  natural  foci  of  the  transmissible  diseases  harmless. 

0.* he  employment  of  specific  seruron  and  vaccines  for 
new,  non-imsuuns  or  for  large  groupe  of  people  is 
effective. 

It  should  be  cor..; leered  tact  the  complete 
oj’jdxoatio a  of  vit">  n,.';ur,u  foci  of  tronaaisaible 
sissaseo  is  a  very  difficult  task  which  for  a  lart.e 
territory  c-ay  require  much  time  and  which  depends  on 
the  mature  of  the  foci  of  the  disease  and  their 
pattern  of  'ii.vcributi  «.  The  establishment  of  such 
s  task  should  not  in  the  s  i^iitest  aegree  cause  a 
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weakening  o.f  toe  attention  dcvo ted  to  non-specific  ! 

prophylactic  c-easure*.  There  are  oases  when  the  mass 
specific  vaccination  of  the  population  in  a  certain 
tom  It  cry  resulted  in  a  lowering  in  the  incidence  of  the 
■  wen  transmissible  disease  and  in  so;&*  cases  to  its 
complete  disappearance.  This  is  the  case  in  the  struggle 
a  virst  tularoiftta  because  the  eradication  of  the  foci 
•h  ,-hj.u  disease  Jtoqcires  the  destruction  of  water  mice 
gf,  other  x  octants,  mosquitoes,  horseflies,  ticks  and 
or;:.:-:-'  carriers  which  means  that  it  is  impossible  to 
a c yplioh  this  task  in  any  limited  period  of  time. 

The  experience  cf  mass  one-tine  uao  of  oh loro- 
pier  in  and  uhr  filling  of  about  500,000  burrows  of 
peschauki  for  tbs  purpose  of  eradicating  the  natural 
f o'*!  oi  cut- .'.noons  leishmaniasis  (desert  form)  In  the 
se/fi-deaort  in  the  area  of  wie  cf  the  hydroelectric 
insulations  in  Turkmenia  gt-ve  seed  lent  results 
(K.  Latyshev,  oU  Within  a.  radius  of  one  to  two 

kilometers,  all  the  animals  inhabiting  the  bur-rows 
were  dear ro^ed  and  the  incidence  of  cutaneous 
leishmaniasis  wvt  lowered  by  70  trass,  i.e.,  it 
practically  ceaced  to  exist;  however,  on  the  periphery 
o.f  this  sector  the  pose  bank!  began  again  to  settle  in 
burrows *  Therefore,  in  conducting  measures  to 
eliminate  natural  arrt  semi-iK-taral  foci  of  diseases 
psven  when  convince  success  has  baer.  achieved)  ir. 
j  given  territory,  it  is  recommended  that  a  permanently 
functioning  service  be  organized  which  on  a  regular 
udsis  will  clear  the  territory  cf  the  carriers  or 
donors  which  ba^in  to  occupy  it. 

2y  uo  i aeans  all  infectious  and  invasive  diseases  , 
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are  dates  tod  end.  studied  in  their  basic  manifestations*. 
Tfc «  study  of  these  unknown  diseases  requires  a 
concentration  of  scientific  effort  for  expeditionary 
research  and  laboratory  work.  ,  The  success  of  the 
work  depends  on  its  organization*  It  should  be  based 
or.  eoologo-parsaitologioai,  faunal,  and  microbiological 
methods  of  research  in  the  natural  focus* 

The  study  of  natural  focus  of  transmissible 
and  parasitic  diseases,  as  experience  has  shown, 
facilitates  such  work*  directing  the  minds  of  the 
researchers  to  solve  new  problems  of  epidemiology 
which  are  of  great  theoretical  and  practical  importance* 
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THK  ANTItfKIDEtflOLOGICAL  PROTfiOTl  '>H  OF  TROOPS 


i?o 1  lowing  is  a  translation  of  an  article 
by  I.  yelKiu  in.  toe  Russian-language 
pub  3.  lost  i  o  n  Col 1  a  hay  a  moditsj  nakaya 
untsiklopedlya  (Great  medical  Bncylopedia), 

Vol.  2ft,  state  Scientific  Publishing  House 
"Soviet  fine. vc  loped  in,"  Moscow,  1962, 
pares  1196-1205,/ 

•  f 

The  antiepidmnioloftioal  protection  of  troops 
is  the  complex  of  ecial  measures  which  prevent  the 
outbreak  and  spread  of  infectious  diseases  among 
troops.  These  measures  are  conducted  in  accordance 
with  appropriate  plans  and  are  in  addition  to  the 
regularly  conducted  s an i t ery-hy y ic  measures  in 
t  hat  si  acific  area  (See  "hi'litary  Hygiene"  and 
"Sanitary-Hygienic  Support  of  Troops"),  Taken 
together  they  are  all  directed  si  the  preservation 
of  the  good  physical  condition  of  the  personnel  and  at 
preventing  outbreaks  of  disease  s-ong  the  troops, 
especially  on  a  mans  basis  (See  "Radical  Service  of 
the  Armed  Forces'1). 

If  the  enemy  employs  bacteriological  weapons 
(See  "Bacteriological  Weapons"),  the  series  of  measures 
comprising  the  antiepidemiological  support  of  the  troops 
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ehould  include  anti Lae  tori  oiosd-cal  defense,  a  field  which  ^ 
has  v.jj'v  Hpeeifil  characteristics#  Besides  this 


(medical)  aspect,  antibacteriological  defense  includes 
important  elements  concerning  the  support  of  combat 
operations  of  the  troops. 


Tip  to  the  Twentieth  Century,  military  personnel 
s  suffered  severely  from  infectious  diseases. 

Car, bleaks  of  inf&oUious  diseases  which  were  frequently 


observed  during  peacetime  acquired  the  nature  of 
eplde^ice  during  war-ii  tse ,  frequently  bavins;  a  decisive 
Influence  on  the  outcome  of  battles  and  of  entire 
campaigns.  Thus,  for  example,  in  the  Seventeenth 
Century  during  the  Thirty  Tsars  Tar  an  epidemic  of 
the  blague  enveloped  Germany »  Prance,  the  Netherlands, 
Italy,  end  Snc.laad.  During  this  ea.-e  period  there  wore 


widespread  epidemics  of  typlma  and  dysentery.  During 
the  eighteenth  Century  the  military  campaigns  of  the 
Swedish  King  Charles  XII  were  accompanied  by 
devastating  epidemics  of  the  plague  in  Poland,  South 
Russia,  Prussia,  and  the  East  Sea  region.  The  sc  Icier# 
of  Napoloon  I  at  the  beginning  of  the  Nineteenth 
Century  caused  very  widespread  outbreaks  of  typhus. 

The  Persian  army  which  was  besieging  Bagdad  (1820) 
was  forced  to  lift  its  siege  of  the  city  because  of 
an  outbreak  of  cholera  In  t<  «  army. 

fjpidnn les  have  o&uuea  enormous  losses  to  armed 
forces.  The  number  of  those  rho  were  killed  or  who 
died  of  wounds  had  teen  considerably  less  than  the 
number  of  personnel  who  died  from  disease  (Table  1). 
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Table  1 

Ratio  oi‘  the  Nurater  of  Personnel  v.<ho  Died  of  bounds: 
to  the  Number  who  Died  of  Disease  During  Certain  Hri-s 
of  the  lath  and  15th  Centuries  and  the  Be.^innin  $  of 

the  a Oth  Century _ 


Armies  and  i\\«.r s 

No.  who  died 

So.  killed  No.  who 

of  wounds 

or  died 

of  dried  of 

(.as  ICO)  to 
the  No,  who 

iiecs  of 

disease 

wounds 

diseases 

British  Array  in  War  with 
France,  1795-1815 

100 1 753 

65,569 

193,851 

Russian  Array  in  wax'-  with 
Poland,  1631 

.  100:56? 

15,000 

65,000 

Russian  Army  in  Crimean 
”’ar ,  1854-1656 

100:619 

40,551 

88,798 

French  Array  in  Crimean 
War,  1954-1856 

100:373 

60,193 

r?z,  2jr?t 

British  Army  in  Crimean 
.Var,  1854-1856 

100:386 

4,606 

17,580 

British  Army  in  in~lo- 
Bc-er  Bar,  1899-1?0B 

100:191 

7,535 

1-S362 

Russian  Arm./  in  far  ,r it h. 

.  100:41 

31,458 

16,983 

Japan,  1904-1905 

_J 
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The  mortality  rate  from  infections  became  less  I 
the  ncn-return  louses  from  rounds  only  in  the 
Twentieth  Century  in  connection  with  the  increased 
destructive  force  of  the  weapons,  their  greater 
velocity  and  range,  and  also  as  a  result  of  the 
employment  among  the  troopa  (in  medical  and  prophylactic 
work.)  of  the  achievements  of  bacteriology  which  at  this 
time  v>as  xmdergoJng  rapid  development.  In  the 
Japanese  Army  during  the  Rus3o- Japanese  War  of  1904-  . 
1905  the  number  of  personnel  who  were  killed  or  who 
died  of  wounds  was  twice  as  great  as  the  number  who 
died  from  disease;  in  the  .French  Army  during  the  First 
7/o rid  War  the  number  was  almost  four  times  as  urest ; 
and  in  the  (Jarman  and  British  armies  it  was  five  to 
six  times  as  -reat. 

In  Russia  during  the  Russo- Japanese  #ar  special 
organizations  were  formed  for  the  first  time,  including 
sanitary -hygienic  and  disinfecting  detachments, 
di sin  feet ing-laundry  trains,  and  sanitary  observation 
i.  oints.  a  number  of  hospitals  and  infirmaries  were  set 
aside  specially  for  the  treatment  of  those  ill  with 
infectious  diseases.  The  direction  of  the  anti¬ 
epidemic  establishments  was  centralized  and  was  accom¬ 
plished  by  the  chiefs  of  the  medical  service  of  the 
armies  and  of  the  front.  *t  this  time  attempts  were 
also  made  for  the  first  time  not  to  evacuate  those 
who  were  ill  with  infectious  diseases  deep  into  the 
rear  of  the  country. 

During  the  First  World  War  in  the  Russian  Army 
tht  plan  of  deployment  envisaged  sanitary-hygienic, 
disinfecting,  and  deinsect icising  railroad  detachments  _ | 
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attached  to  the  divisions  and  corps,  The  direction 
of  the  ertiepidainic  establ ishments  was  decentralized 
which  rede  it  most  difficult  to  concentrate  forces  and 
means  in  the  necessary  areas.  The  virtual  absence  of 
special  infirmaries  for  personnel  suffering  fro© 
infectious  diseases  made  it  necessary  to  evacuate  them 
deep  into  tr.e  rear  of  the  country,  which  also  did  not 
contribute  to  the  success  of  the  struggle  against 
epidemic  diseases  either' among  the  troops  or  among  the 
o  i  v i  1  i  a ti  p  o  pul  a 1 1  o n . 

as  a  result,  even  in  the  Twentieth  Century, 
during  the  Russo—' Japanese  and  First  if  or  Id  Wars  the 
number  of  personnel  suffering  from  infectious  diseases 
w-;s  two  to  three  tines  as  great  as  toe  number  of 
wounded,  although  the  mortality  rate  from  infectious 
diseases  bad  been  lowered  (Table  ?.), 


Table  Z 


Ratio  of  lo 

_  ...  H* 

ones  irons  Wo  toads 

relative  values) 

and  Diseases 

’liars 

Armies 

losses 

from 

from 

wounds 

disease 

Russo-Japanese 

Russian 

100 

2?8 

War  of  1904-1905 

Japanese 

100 

192 

Fix'at  World  War, 

English 

100 

196 

1914-1918 

German 

100 

304 
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In  the  Soviet  Arsiy  from  the  first  days  of  its 
'■Xif.terce  an  effective  antiepidemiological  organization 
was  crated  on  a  scientific  basis.  At  first  it  was 


'■orv  si,  but.  already  during  tie  years  of  the 

'•I vi I  -V&r  it  developed  groat  strength  as  it  participated 

actl  vaiy,  -velni  us  support  from  the  commanders,  political 

v" * ic :-r«  end  th®  public.  Already  then  the  following 

j.r;-Ci*-r.ant  .requirement a  were  set  as  the  basis  c£ 

ant  is  i  ids.«;i  ologica.1  activity:  1)  the  early  aotection 


of  infected  personnel}  2)  the  immediate  detection  of 
the  source  of  infection  and  the  way  in  which  it  reached 
the  troops;  5)  tha  immediate  isolation  of  the  infected 
person  ana  hie  rvpici  hospitalization;  4)  evacuation 
to  the  rear  only  to  the  infection  station  which  is 
nearest  to  the  .'rent}  and  5)  the  liquidation  of  the 
source  of  disease  and  tie  implementation  of  measures 


to  prevent  the-  eprerd  of  t  *  e  discare  by  establishing 
antiepldemiologic&l  barriers  along  tne  troop,  army, 
and  front  oo- .nontcation  lines.  The  accomplishment 


of  these  vs-  tirfi.-  *ents  and  the  creation  of  the  necessary 
.-.atari a  1  base  greatly  facilitated  the  success  of  the 

heroic  struggle  against  infectious  ctieease  curing 
the  time  of  the  military  intervention  which  was  a 


critical  j  eriod  for  t  ie  young  Soviet  Republic 
(See  "Viiitsry  medicine ,! ). 

Tve  subsequent  development  of  the  Soviet  State, 
growth  of  its  economy  ai.u  culture,  the  development 
of  national  public  health,  and  in  the  final  analysis 
the  fundamental  improvement  of  the  sanitary  conditions 
of  the  entire  country  created  a  V3ry  vital  base  for 
the  antiepiclemiological  support  of  the  population 
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and  the  arrr-y.  However*  under  these  conditions  it 
v/ao  necessar?  to  have  precise  and  very  advanced 
epidemiological  organization  since  this  was  a  natter 
of  extre-e  importance  in  wartime,  especially  in  the 

During  the  Great  latherland  War  there  was  a 
whole  system  of  actiepideniologic&l  institutions  in 
the  Soviet  Army  which  were  manned  by  appropriate 
specialists  and  which  were  equipped  with  the  necessary 
rfpuratnn  and  nr pj lies.  Typical  epidemiological 
.institutions  tried  tho  sanitary-epidemiological 
.-.ot  of  an  ar/r-y *  toe  bath-disinfection  company, 

the  field  inf action  hospital,  the  sanit&ry-epidemio- 
Id £; j c o  1  toooratory  of  a  front,  the  disinfection- 
instructor  detachment  of  a  front,  the  temporary 
sauitsry-epidenio Logical  detachment,  and  the  sanitary 
control  point. 

The  direction  of  antiepideraioiogical  institu¬ 
tions  was  centralized  end  was  accomplished  by  the 
chiefs  of  the  medical  service  of  armies  ana  fronts 
which  concentrated  the  appropriate  forces  and  means 
where  required*  The  principle  of  treating  personnel 
nth  infectious  diseases  within  the  area  of  a  fighting 
army  at  special  rr.o'oile  field  infection  hospitals 
(See  "Mobile  Field  Infection  hospital")  was  strictly 
observed.  Such  personnel  were  evacuated  directly  to 
these  hospitals  from  the  division  aid  station*  and  even 
from  the  resiuonial  aid  stations,  by-passing  the 
division  aid  stations.  Thus  the  treatment  of  epidemic 
diseases  was  accomplished  only  in  the  area  of  their 
origin.  There  were  no  epidemic*  in  the  Soviet  Army 


•1 vvu-.r.  the 
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'fhe  r)?!omo«;'i  imports roc  which  in  attached  in 
the  Soviet  Anted  Parte  a  to  uatiopidemiological  support 


in  explained  by  the  increased  potential  vulnerability 
oX  fcn ••  troops  to  infectious  diseases  in  connection 
v;ith  t  e  clog?  and  continuous  contact  of  military 
l  (u'.-.'v"  '.e i  with  each  other  in  their  large  military  units, 
bur  .tug  wartime  fcba  threat  of  infectious  disease 
increasoc  sharply  because  of  the  unfavorable  conditions 
in  which  the  troops  find  themselves. 

A  source  of  infection  within  a  military  unit 


cat;  he  a  chronic  carrier  of  the  typhoid  or  para- 
typhoid  bscilius  or  also  a  person  afflicted  with  a 
chronic  form  of  dv* eatery*  Especially  dangerous 
conditions  for  the  spread  of  these  diseases  occur  when 
the;  bacteria  carrier  or  the  person  with  dysentery 
■participates  in  the  preparation  or  serving  of  food. 
However,  most  often  the  infect: ion  is  brought  into  a 
military  unit,  from  without  when  new  personnel  arrive  or 
somione  re tun's  iron  leave  or  o  mission*  Therefore, 
xn  order  to  prevent  infectious  diseases  in  tue  military 
unit  it  is  v’fcfv  important  to  establish  proper  medical 
cheeks  for  rowiy-aKaigned  personnel  and  for  parsons 
returning  from  missions:  end  leave.  A  most  important 
role ,  eten  when  t ho  troops  are  in  garrison  or  camp, 
if,  assigned  to  the  systematic  observation  of  the 
epidemic  state  of  \ ho  surrounding  population,  when 
an  infection  is  or  outfit  into  a  unit  or  when  there  are 
sporadic  cases  of  /.iiseanea,  an  entire  complex  of 
measures  In  implemented  in  order  to  localise  and 
eliminate  the  epidemic  source* 


*»  *.2  «• 


The  troops  experience  eves.  closer  contact  with 
.*>*••*  civilian  population  during  maneuvers*  Infectious 
discs sos  can  develop  in  a  military  unit  under  these 
»•  it  ions  * hb  a  result  of  contact  oetween  the  personnel 

x  he  local  population  among  which  are  epidemic 
notrtcae*  In  addition*  maneuvers  can  be  conducted  in 
•  -  It.h  natural  foci  of  tularemia,  encephalitis, 

ar.'.!  transmissible  diseases. 

ijndar  combat  conditions  the  ways  for  infection 
to  roach  the  troops  and  consequently  the  methods  of 
fighting  infection  have  certain  differences  in 
comparison  with  peacetime.  In  a  case, of  an  active 
'irtr.y,  infection  can  be  brought  into  a  military  unit 
.‘•ith  tne  arrival  of  new  personnel  among  whom  there  may 
r-e  individuals  who  became  infected  at  assembly  points 
or  while  enroute  to  the  front,  by  individuals  return¬ 
ing  from,  leave  or  missions  who  have  associated  with 
sic*  persons  or  disease  carriers  while  away  from  the 
unit,  during  combat  as  a  result  of  direct  contact 
by  officers  and  soldiers  with  infected  local  inhabitants, 
witc  the  advance  of  the  unit  into  tb9  territory  of 
r.cturn L  focus  <>f  the  socnosls  (for  example,  the 
plague,  tularemia,  yellow  fever,  leptoapitosia, 
cutaneous  leishmaniasis,  etc,),  or  as  a  result  of 
contact  with  enemy  troops  if  an  infectious  disease 
s.?:  -zrovalent  among  them  (upon  occupying  enemy 
defensive  installations,  during  the  course  of  battle 
az  a  result  of  dire  .;t.  contact  with  enemy  ’units, 
through  prisoners  of  war,  interrogees,  etc.),  The 
retreating  enemy  can  intentionally  leave  contaminated 
y re-as,  water  sources,  warehouses,  and  camps  for 
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prisoners  of  war  and  civilians  in  temporarily'  I 

occupied  territory  when  there  are  epidemics  therein. 

The  experience  of  the  Great  Fatherland  War  indicates 
the  probability  that  there  will  be  such  sources  and 
means  of  spreading  infection. 

Diseases  which  occurred  during  the  years* of  the 
Or  oat  fatherland  War  were  encountered  most  frequently 
ae  a  result  of  an  infection  being  brought  into  a  unit 
rather  from  originating  within  the  unit.  Therefore, 
measures  conducted  by  the  military  medical  service 
together  with  civilian  organs  of  the  public  health 
services  in  localizing  and  eliminating  epidemic  foci 
among  the  population  in  the  territory  where  the  troops 
are  quartered  or  where  fighting  is  taking  place  are  of 
decisive  importance. 

In  cases  when  infection  nevertheless  does 
enter  a  military  unit,  it  becomes  very  dangerous  to 
the  unit.  The  living  and  working  conditions  in  a 
military  unit  facilitate  the  spread  of  infection  in 
all  instances  where  the  necessary  prophylactic  and 
antiepidemic  measures  are  not  conducted  in  time.  In 
peacetime  this  is  based  on  the  characteristic  garrison 
dislocation  of  the  personnel  with  the  close  daily 
contact  which  occurs  in  the  sleeping  quarters,  mess 
halls,  classrooms,  etc.  The 'Situation  in  camps  is 
only  slightly  different \  the  sanitary  conditions  in 
camps  may  be  less  favorable  than  in  the  winter 
garrisons. 

In  a  combat  situation  there  is  a  fundamental 


change  in  the  conditions  with  ouch  greater  complexity 
from  an  epidemic  point  of  view.  The  troops  must  be 
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quartered  in  chance  facilities  or  directly  in 
vorioos  field  isustallat  tone.  Abater  supply  and  feeding 
for  the  troopa  are  frequently  difficult.  Frequent 
moves  of  unite  to  area*  about  which  little  is  known 
and  which  scretimc-Si  arc  dangerous  from  an  epidemic 
point  of  view  give  rise  to  the  possibility  of  the 
sudden  appearance  of  infectious  disease*.  The  stages 
of  medic?.!  evacuation  can  be  considerably  removed 
froo  each,  other.  It  is  possible  that  communications 
nn.y  be  interrupted  and  that  obstacles  to  evacuation 
may  develop. 

Under  these  conditions  the  importance  of  a 
previously  developed  seri.oa  of  measure  a  to  prevent 
the  outbreak  and  spread  of  infectious  diseases  among 
the  troops  beco&as  even,  greater.  These  measure# 
include?  1)  continuously  conducted  measures  with 
respect  to  the  sanitary-hygienic  control  over  the 
quality  of  the  food.,  the  conditions  of  the  mess 
facilities*  and  the  health  of  the  personnel  preparing 
•t  eg  food  as  well  as  over  the  quality  of  the  drinking 
"atei  and  the  sanitary  bare  of  the  building#  and 
surrounding  territory;  2)  hygienic  education  of  the 
i eraonnel* • teaching  the*  mensurao  for  personal 
protection  against  infectious  diseases}  3)  anti- 
parasitic  neaoures ;  a.)  prevent  at  ivo  shots  (against 
typhoid  fever*  A  «r«i  b  paratyphoid  fever*  and 
tetanus  for  all  usrsotmel  in  *  be  Soviet  Army  and  also 
where  indicated  msu  the  plague,  cholers,  and 
certain  other  infectious  diseases);  chemoprophylaxis 
is  also  employed  against  velaria  if  the  military  unit 
enters  territory  which  is  unfavorable  with  respect  to 


f  this  disease {  5)  measures  to  prevent  the  entry  of 
infection  into  the  military  unit  (the  creation  of 
so-called  harriers  on  the  routes  where  the  disease 
may  he  spread) \  and  6)  the  timely  detection,  isolation, 
and  hospitalisation  of  persons  who  are  ill  and  the 
Implementation  of  measures  to  localise  and  eliminate  the 
epidemic  focus* 

The  proper  organisation  and  conduct  of  sanitary- 
epidemiological  intelligence  (see  "Sanitary-Epidemio¬ 
logical  Intelligence")  and  the  timely  implementation 
of  measures  to  localise  and  eliminate  epidemic  foci 
among  the  civilian  population  are  of  great  importance 
to  the  successful  antiepidemiological  support  of  the 
fighting  forces* 

The  command  and  administrative  and  supply 
organs  which  supply  the  personnel  with  the  appropriate 
sanitary  and  living  conditions  while  organising  the 
supply  of  good  quality  food  and  water  and  which  check 
on  the  proper  adherence  to  sanitary  rules  in  the  units 
and  the  implementation  of  all  prophylactic  measures 
dicated  hy  the  given  epidemic  situation 'participate 
In  the  antiepidemiologic&l  support  of  the  troops* 

The  medical  service  of  a  regiment,  along  with 
general  sanitary  measures  and  the  accompli ehment  of 
shots,  is  responsible  for  the  timely  detection  of 
epidemic  fooi  among  the  civilian  population  and  for 
conducting  measures  to  prevent  eontaot  with  them  on 
the  part  of  the  personnel  of  the  military /units* 

It  is  important  to  detect  persons  ill  with  infectious 
diseases  as  early  as  possible,  to  isolate  them,  and 
to  evacuate  them  to  a  hospital*  Zn  doing  this  the 
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1  medical  personnel  of  the  regiment  use  clinical  and 
e pid .Mi io logical  methods  of  diagnosis. 

An  isolation  ward  (Seo  "Isolation  Ward'*)  ia 
dctatolished  at  the  regiirental  aid  station  or  the  aid 
station  of  a  similar  unit  with  three  to  four  cots  for 
the  reception  of  personnel  who  are  ill  with  infectious 
diseases  or  who  are  suspected  of  having  such  diseases. 

Not  later  than  the  next  day  the  sick  person  is  sent 
to  the  isolation,  ward  of  the  division  aid  station. 

Its  functions  include  the  organization  and 
conduct  of  all  measures  of  prophylaxis  against  infectious 
diseases  in  the  reriments  of  the  division  and  in  the  area 
of  its  deployment ,  the  senit ary  treatment  of  casualties 
and  sick'  personnel  striving  a£  the  division  aid  station, 
the  necessary  dtsinfecting  measures.  It  is  also 
provided; rith  equipment  for  laboratory-diagnostic 
work. 

In  order  to  prevent  newly  assigned  personnel 
from  bringing  infection  intp  a  military  unit,  it  is 
necessarv  to  perform  special  measures  throughout  the 
route  of  movement  of  such  personnel  from  the  moment 
of  their  arrival  in  the  reserve  regiments  of  the  rear 
until  they  arrive  at  their  assigned  place.  With  this 
purpose  in  mind  sanitary  cpntrol  points  are  established 
on  the  railroads  and  the  hirrhwaya?  their  purpose  is 
to  detect  and  isolate  personnel  with  infectious  diseases 
and  where  necessary  to  quarantine  the  units  and  march 
commands  which  are  moving  and,  when  indicated,  to 
perform  their  sanitary  processing.  When  new  personnel 
arrive  at  the  reserve  regt.ent  of  a  front,  they 
.  should  be  placed  in  quarantine  facilities  and  be  given 
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sanitary  processing  a  careful  medical  examination, 
/.'he a  a  yooson  suf  i  ft- oa  an  infectious  disease  ie 
detected,  he  is  isolated  and  all  those  who  arrived  with 
bias  Pi-*  detained  in  the  quarantine  facility  for  a  period 
eq-'.el  to  the  m aximua  duration  of  the  incubation  period 
for  ihe  given  disease  (from  the  time  that  the  last  sick 
person  was  isolated).  If  the  combat  situation  requires 
that  t.l>o  tine  spent  in  quarantine  be  shortened,  obser¬ 
vation  of  the  newly  assigned  personnel  should  be  contin¬ 
ued  in  the  subordinate  units. 

Prophylactic  measures  along  the  routes  of  medical 
evacuation  are  also  of  vital  importance.  Care  is 
necessary  in  order  to  detect  each  infected  person  as 
early  as  possible  and  subsequently  to  conduct  the  full 
complex  of  ar.tiopidamiologieal  measures  as  dictated 
by  the  nature  of  the  infection.  In  audition,  sanitary 
treatment  of  the  personnel  beinjr  evacuated  is  conducted 
ft  all  stages  of  tee  medical  evacuation,  beginning  with 
the  division  aid  station, 

Tv  e  svfjtem  of  evacuating  infected  personnel  ie 
of  greatest  importance.  The  personnel  with  infectious 
diseases  should  be  evacuated  directly  to  a  hospital 
from  the  isolation  wards  of  regimental  and  division 
aid  stations.  For  this  reason  the  hospitals  should  be 
located  as  close  us  possible  to  the  division  aid 
stations.  Such  131  personnel  are  ordinarily  evacuated 
on  the  transportation  of  the  hospital.  It  is  also 
possible  to  use  general  purpose  sanitary  transportation. 
The  vehicles  should  be  disinfected  at  the  hospital. 

The  hospital  is  the  final  stage  of  evacuation 
for  personnel  with  infectious  diseases.  Their  trans- 


'  portation  to  other  medical  facilities  (for  subsequent 
stages  of  medical  evacuation)  can  only  be  forced 
(based.  on  the  combat  situation)  and  in  such  cases 
should  be  conducted  with  the  strictest  observance 
of  tne  appropriate  antiapidettiologic&l  rules  (using 
special  vehicles  with  accompanying  medical  personnel* 
with  supplies  of  disinfectants,  along  a  planned  route, 
anu  to  -a  specially  prepared  medical  facility). 

The  antiepiderriological  support  of  troops  is 
accomplished  uecordi.no  to  a  plan  which  includes: 
the  characteristics  of  tr a  epidemic  situation  both 
•3  Hi  on"  ere  troops  and  in  the  territory  where  they  are 
operating;  the  characteristics  of  the  forces  and  means 
which  are  available  to  the  military  medical  service 
and  to  the  local  public  health  organs ;  the  distribution 
of  forces  including  reinforcements  for  the  more  important 
sectors;  and  the  plan  of  maneuver  for  reserves  and  the 
sequence  and  times  for  reports. 

If  the  enemy  employs  bacteriological  weapons, 
a  series  of  additional  problems  arises  in  connection 
with  the  changes  in  the  methods  of  infecting  personnel 
(aerosol  infection  acquires  almost  universal  importance), 
with  the  increase  in  the  number  of  objects  requiring 
oacteriolorica.l  investigation  (the  air,  the  surface  of 
objects,  clothing,  etc.),  etc.  In  connection  with  this, 
the  timely  indication  of  the  employment  of  bacterio¬ 
logical  .roans  (See  "Indication  of  ideane  of  Producing 
Casualties”)  acquires  exceptional  importance.  Specific 
preventative  measures  directed  at  creating  long  last¬ 
ing  immunity  against  the  most  threatening  infections 

and  extra  chemoprophylaxis  (antibiotics,  etc.)  are  of  I 
|  111  ‘ 
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[  special  significance. 

Under  conditions  where  there  is  a  threat  of 
bacteriological  attack,  the  basic  antiepidemiologioal 
measures  become  especially  important.  This  includes, 
in.  particular,  continuous  sanit&ry-epidemiological 
intelligence,  effective  antiepidemlologie&l  barriers, 
the  early  detection  of  personnel  with  infectious  di¬ 
seases,  their  timely  isolation  and  hospitalization., 
etc.  In  the  ease  of  an  attack  with  bacteriological 
weapons,  there  is  a  real  possibility  that  the  front 
line  troops  will  transmit  the  infection  to  the  rear. 
In  connection  with  this,  preventative  measures 
dtiring  stages  of  evacuation  become  more  important. 

See  also  11  Immunization  of  Troops,”  "Medical 
Intelligence,"  and  " Sard tary-I*y  g  ieni e  Support  of 
Troops . " 
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/following  is  a  translation  of  an  article 
by  k*  I'okoyev  in  the  Russian-language 
publication  BoI'she.ya  medltainskaya  entsi- 
klcpediya  (Great  Medical  Encyclopedia), 

Vol  26,  State  Scientific  Publishing  House 
"Soviet  Sneyc loped ia Moscow,  1962,  pagee 
1112-11 22 J 

The  gas  mask  is  a  device  for  protecting  the 
?•<*« rir?j t  jry  o /•*..*••>  rut  and  eyes  of  xan  and  auixals  from 
cctioa  of  toxic  chemical  agents  (See  "Toxic  Chemical 
'■vonte-'' ) ,  radioactive  oust,  bact oriel  aerosols,  and 
also  harmful  compound 3  woieh  are  contained  in  the  air 
■  •nuor  production  conditions. 

According  to  their  jrinciple  of  operation, 
casks  may  be  of  the  filtering  or  sealed  tvpes*  In 
filter  gas  nasks  toe  air  is  decontaminated  by  filter¬ 
ing  it  through  substances  which  absorb  the  harmful 
admixtures.  Sealed  gas  masks  completely  insulate 
toe  respiratory  organs  from  the  surrounding  atmosphere 
an.,  provide  for  the  absorption  of  the  carbon  dioxide 
in  the  exhaled  air  a  id  for  the  supplying  of  oxygen  for 
respiration. 

Filter  mss  masks  (filter  masks)  are  subdivided 
into  damp  and  dry  types.  :.agp  gas  casks  served  as  the 
first  ~a*ns  of  , retention  against  toxic  chemical 
agents.  They  were  masks  of  various  shapes  which  before  | 


being  used  ’••are  1- :  revrr.atou  by  solutions  which  absorb 
toxic  che:  leal  M.-’-ents,  The  ■  ost  advanced  damp  gas 
~i*ak  •-•%£  the  mask  of  N.r.  Prokofyev  (Figure  1)  which 
was  .'ide  of  30  layers  of  gauze  vrn.ch  we  re  impregnated 
■'  -.t ■•.  a  '  i xbv-e  of  hyposuifite  (14%),  urotropin  (18%), 
glycerin  (in--),  potash  (7.0,  ana  water  (47%).  .vith 
the  have  lop:.' a*  of  the  means  and  etr.ods  of  chemical 


attack  *:ho  da...p  ;y-s  i-ask  ceased  to  be  a  dependable 
>.•' sun s  of  protecting  the  troops.  Ths  turning  point 
-■•j.ch  established  the  :i section  of  all  subsequent 
evelopi-ent  of  gas  mn*j&  equipment  was  a  discovery 
race  by  K.h.  Zelinskiy  (See  "Zelinskiy")  who  in  August 
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j.oscr,  t-e  use  of  activated  charcoal  (See 

ed  Charcoal")  aa  protection  against  toxic 
s-"aats.  -She  ch.-.rcoui  ,.<s  .mask  r-ich  was 
by  Zelicsh'iy  on  this  basin  r;s  the  first  dry 


=  'rtn-'k  (,:’i'<are  c).  It  consisted  of  a  ratal  canister 


>  itb  activated  et^ivua.l  and  a  ruobsr  helmet  designed  by 
Knuart  ••* leh  differed  from  the  damp  :as  mask  in  the 
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N.  0.  ZaliftMtly's 
dry  gil  *l«N. 
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.;h~-  i.ou'trr  fixtsr  vs  ;f;ask  (ii;;uxc  H)  consists 
L.r -it or  box  vi)  s/.-j  *  r  .c©  O).  C-he  face 

,  *ri  in  the  for?.  cf  ^  •■■si.x:  ox’  beltaet-eiask  is 
connected  to  the  Lose  direcr.lv  :>r  t\T  o  corrugated  hbse 
(6),  box  (ea&ist&r  )  contains  an  ar.ti-en.oke  filter 

(-')  m.o  a  'oa  bo  other  curi-x.  -tin  .7  u  a  cnetf-lcal 
•at sorbent  v'i)  .tm.  ;  orivated  charcoal  (5; «  Jyepiecas 
(f,)  ;,r-j  rountac  in  the  f-oe  ■,  -.rt ;  ■>. o.ey  have  a  device 
for  preventin'7,  fo-r-rlr.;-  rj"  ■■•c  .r.lass,  T*ere  is  also  -a 
valve-distributer  i?;.  The  valve-distributer 

c  »nr.ints  /•  n>-  u.u:k  (1)  arc  or;  exhaust  (.5) 
v  .Lve  o  •'<  -ex  lectors  (h  fd  nffs  4), 


Fig.  4.  Valve 

distributor 
aystem  of 
the  mask. 


Fig.  5,  Diagram  of 

an  ar.tiamoke 
filter  in 
the  fora  of 
a  harmonic* 
(arrow* 
indicate  th* 
direction  of 
the  air  flov) 


Fig.  6.  HOpealite 
cartridge: 

1  «  ho peal it* 

2  -  deaa leant 

layer 

3  »  threaded 

Joint 

4  •  internal 

threaded 

Joint. 
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Tut?  antiemoVe  filter  (Pi pure  fj)  Is  made  of 
i  .1  s ; ■  ■  vs  n*'»te.ci<-vle  ar.o  has  the  form  of  a  harmonica; 
it  oi' :ati  tir*  » 4.0  of  aerosols  &n?s  dust  particles  which 
settle  ou  the  fibers  of  the  filter. 

Tbo  absorption  of  toxic  cneiuical  agents  and  other 
harmful  vapors  from  the  sir  is  accomplished  by  the  gas 
absorber  of  the  canister,,  At  tne  basis  of  this  are 
the  complex  physical ~e  h* mlc&l  processes  of  adsorption, 
heinosorption,  and  catalysis*  Of  greatest  importance  in 
this  x&  ur.e  process  of  adsorption  of  vapors  and  gases 
oy  activated  charcoal,  The  adsorption  of  acid  toxic 
chemical  amenta  end  the  prouncts  of  their  hydrolysis  ~~ 
acids,  which  undergo  sorption  by  char coal  poorly,  is 
accomplished  by  chemically  uniting  cb&rt  With,  bases  which 
are  part  of  the  cheiri.cRl  absorber. 

In  modern  cya  r.asita  a  universe  1  .absorber  is 
frequently  used  in  place  o.f  a  cherries  1  absorber;  it  is 
activated  charcoal  to  whicn  has  been  added  an  abivrbent 
mixture  and  certain  additives  which  strengthen  the 
.‘.•.talytlc  caps&ilivy  of  the  sorbent. 

The  gas  absorbor  of  modern  gae  masks  does  not 
absorb  carbon  monoxide,  A  nopcaiite  cartridge  (Figure  6) 
is  used  for  protection  against  carbon  monoxide.  In 
dry  air  ana  in  the  presence  of  hopcalite , carbon  monoxide 
is  oxidised  by  the  oxygen  of  the  air  to  carbon  dioxide, 
Hopcalite  is  sensitive;  to  moisture,  and  therefore  the 
protective  capability  of  the  cartridge  is  determined 
by  the  time  of  action  of  the  drier. 
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The  v,gas  mask  is  an  important  means  of  protection 

against  the  casualty  producing  effect  of  variouo  types 
of  coupons v  preventing  the  penetration  of  poisonous 
and  radioactive  cubstances  and  also  of  particles  of 
fr.t»roso3.s  with  bacterial  means  into  an  organism  through 
the  respiratory  tracts. 

Because  of  this  there  are  various  requirements 
made  of  the  gas  mask,  the  most  important  of  which  arei 
polyvalence  of  protection  from  various  substances 
regardless  of  their  state  (vapor,  gas  fog,  smoke,  dust), 
great  protective  strength,  and  dependability  and 
convenience  of  use. 

Prom  a  medical  point  of  view  it  is  important  that, 
the  gas  mask  have  no  significant  effect  on  the  phy¬ 
siological  functions  of  the  organism  and  not  prevent 
people  from  performing  varied  activities. 

The  si. feet  of  the  gas  mask  on  the  organism  of 
man  :Ls  many-sided.  The  wain  factors  establishing  the 
negative  effect  of  the  gas  mask  on  the  organism  are 
resistance  tc  respiration,  the  presence  of  «  harmful 
space  m. the  gas  mask,  and  the  unfavorable  effect  of  the 
face  part  on  the  organs  of  sense  when  the  gee  meek  ie 
being  used. 

The  resistance  of  she  gss  mask  to  respiration  is 
caused  by  the  friction  of  the  air  ea  it  passes  through 
the  gats  mask.  The  magnitude  of  this  friction  in  modern 


gas  »r.*3k8  is  relatively  small.  The  resistance  to 
respiration  causec  a  change  in  the  pressure  in  the  chest 
cavity  and  affects  the  functioning  of  the  heart  because 
it  leads  to  an  increase  in  the  flow  of  blood  into  the 
r?g,hi.  side  of  the  heart  when  inhaling  and  to  a  decrease 
*hsn  exhalin'-;;.  During  this  an  increase  can  be  observed 
in  the  mower*. ary  volume  of  the  heart  without  there 
being  any  significant  change  ia  the  pule©  frequency. 

The  increase  in  the  moment ary  volume  of  the  heart  and 
the  overcoming  of  the  negative  pressure  in  the  chest 
cavity  cause  an  additional  load  on  the  heart  our.de. 

The  resistance  of  the  gas  mask  to  respiration  i;;  over¬ 
come  by  the  working  of  the  respiratory  muscles  v-  ich 
causes  an  additional  load  on  the  respiratory  musculature. 
The  extent  of  this  load  increases  with  the  growth  of  the 
resistance  ana  can  attain  &  considerable  magnitude. 

At  the  sa.-a  ti.:ie  the  resistance  to  breathing  causes 
a  change  in  the  duration  of  the  phases  of  che  respira¬ 
tory  cycle {  the  phase  curing  which  the  resistance 
occurs  becomes  longer.  During  this  the  volume  of  the 
ventilation  is  lowered  by  approximately  !>  to  10%  in 
comparison  to 'a  period  of  respiration  without  a  gas 
cask. 

n‘  he  harmful  space  in  modern  gas  masks  ie  limited 
to  the  space  under  the  face  part  ana  the  valve  box. 

The  volume  of  i.Sia  space  is  about  200  to  300  cubic 
centimeters.  Its  physiological  importance  involves  the 
change  in  the  gas  composition  of  the  inhaled  air* 

Upon  axfcal insert; he  carbon  dioxide  content  in  the  sir 
under  the  mask  reaches  3  to  &%,  Upon  inhaling,  the  air 
from  the  space  under  the  task  enters  the  lungs  along 
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with  the  atmospheric  air  which  leads  to  an  increaat  in  ' 
tha  OOg  oontent  and  to  a  dacraaaa  in  the  Og  content 
in  the  inhaled  air.  For  deep  breathe  the  negative 
influence  of  the  harmful  apace  is  leas,  but  with  short 
shallow  breathe  its  significance  grows  sharply. 

The  face  pert  of  the  gee .mask  disrupts  the 
normal  conditions  of  eight,  hearing,  speech,  smell,  end 
receptivity  of  the  akin  of  tha  face.  Visual  acuity 
does  not  suffer  appreciably  under  normal  lighting 
conditions  and  normal  transparency  of  the  eyepieces « 

But  it  drops  sharply  with  poorer  illumination, 
especially  at  night  or  when  there  is  condensation  on  the 
eyepieces.  Spatial  orientation,  especially  at  night, 
becomes  difficult,  which  is  a  consequence  of  the 
restriction  of  vision  and  the  stopping  of  the 
receptivity  of  the  ekin  of  the  face*  Hearing  is  no¬ 
ticeably  lowered  when  using  helmet-masks,  but  is  not 
affected  when  using  ordinary  masks.  Speech  is  diffi¬ 
cult,  especially  with  respect  to  distinctness  and 
clarity  of  speech.  The  pressure  of  the  fac/e  part  ‘on 
the  skin  of  the  face  and  head  is  also  of  great  impor¬ 
tance  in  preotioe.  The  painful  sensations' and  rubbings 
which  occur  during  prolonged  uae  of  the  gas  mask  limit 
tha  time  people  can  spend  wearing  the  gas  mask*  This 
nagative  factor  is  partially  (but  not  completely) 
eliminated  by  carefully  exhausting  the  mask. 

As  a  whole  the  influence  of  the  gas  mask  on  an 
organism  in  the  state  of  reet  is  little  noticeable, 
but  is  dearly  manifested  during  work  prooesses, 
especially  ones  involving  great  physloal  loads,  and 
causes  s  lowering  of  onea  ability  to  work.  In  this  i 
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an  especially  important  aspect  is  the  action  on  the 
central  nervous  system  causing  a  slowing  and  weakening; 
of  the  analytic-synthetic  activitv  of  the  central 
rervoue  system  and  a  worsening  oi  the  coordination 
oi  the  motor  reactions.  The  negative  influence  of  the 
er,a  meek  on  the  organism  can  be  overcome  in  part  by 
gas  mask  trainin'?,  which  should  have  physical  culture 
and  sports  as  a  hvse. 

Medical,  oounterindlcations  to  using  the  gas  mask: 
are  varied  and  tn  oacv  concrete  instance  are  determined 
by  the  state  of  health  of  the  sick  person.  Among  tbe 
diseases  which  prevent  the  use  of  the  gas  mask  are  the 
following  xn  particular*  organic  ailments  of  the  cardio¬ 
vascular  system  with  decomposition  manifest at ions; 
sclerosis  of  the  coronary  vessels  with  atenocarciiac 
manifestations;  ex-pressed  forms  of  hyportony;  severe 
ailments  of  the  respiratory  organs  (pneumonia,  exuda¬ 
tive  pleurisy;  tuberculosis,  abcesaes,  and  broncho- 
ectasia);  severe  ailments  of,  the  nervous  system 
(meningitis,  acute  disruption  of  the  blood  circulation 
of  tha  brain,  tumors  and  concussions  of  the  brain, 
and  diffused  sclerosis);  wounds  and  damage  to  the  skull 
accompanied  by  increased  intracranial  pressure; 
penetration  wounds  of  the  chest  and  of  the  stomach 
cavity;  ruptures  of  internal  organa  and  internal  bleed¬ 
ing;  various  forma  of  uhock;  sharply  expressed  respi¬ 
ratory  disorders,  circulatory  disorders  oaused  by 
poisoning  (toxic  chemical  agents) ;  eto. 

Sealed  gas  masks  are  intended  for  use  when 
there  are  high  concentrations  of  harmful  substances 
or  a  lack  of  oxygen  in  air.  They  are  employed  in  tbe  [ 
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f  Killing  «*r;a  chemical  industries,  in  firefighting  and 
undex-water  work,  arm  <*.iso  in  underwater  sports  and  in 
climbing  high  mountains*  They  include,  in  particular, 
the  KIi-**D  (Figure  7)  and  the  R  IOC-3  (Figure  6).  In 
devices  of  this*  type  the  exhaled  &iv  is  rid  of  carbon 
dioxide  in  the  regenerative  cartridge,  the  gas  absorber 
of  which  includes  an  alkali?  and  In  the  respiratory 
bag  it.  is  mixed  with  oxygen  from  the  oxygen  cylinder* 
Upon  Inhaling, air  enterc  the  lungs  from  the  respiratory 
bag. 


Figure  7.  Diagram  of  a  XIF-5  sealed  oxygen  gas 
mask:  1  —  mask}  2  —  corrugated  hose: 

5  —  lower  connecting  box;  4  —  regenerative 
cartridge;  5  —  respiratory  bag;  6  —  excess 
pressure  velvet  ?  —  cylinder  with  oxygen; 

8  —  valve;  9  —  combined  mechanism  for  . 

supplying  oxygen;  10  —  automaele  lung;  11  -«■  valve  bwnr' 
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Figure  8.  regenerative  sealed  gee! 

1  -  saliva  collector ; 

2  -  lip  piece; 

3  -  exhaust  hose; 

4  -  intake  heae; 

5  -  nose  clamp; 

6  -  high  pressure  tube  to 
the  manometer ; 

7  -  reduction  valve  for 

*  supplying  oxygen; 

8  »  shoulder  strap; 

9  -  invar  cover  of  the  gas  mask 

10  -  exhaust  valve; 

11  «  regenerative  catridge; 

12  -  manometer; 

13  *  connection  to  the 
respiratory  bag; 

14  -  moisture  absorber; 

15  -  oxygen  cylinder; 

16  -  Intake  valve; 

17  -  connection  from  the 
reducer  to  tbe  respiratory 
bag; 

18  -  excess  valve; 

19  -  respiratory  bag; 

20  -  feather  (lever)  of  the 
automatic  lung; 

21  -  oxygen  line  to  the  reducer; 

22  -  emergency  valve  connection; 

23  -  shut-off  valva; 

24  -  distributor  T-joint; 

25  -  emergency  valve  button; 

26  -  oxygen  line  to  the 
emergency  valve; 

27  -  oxygen  line  to  the 
manometer • 

The  physiological -hygienic  character titles  of  sealed  gaa  masks 
are  baaed  in  general  on  the  increased  carbon  dioxide  content  of  the 
inhaled  air,  the  resistance  at  the  device  to  respiration,  and  the  high 
temperature  and  moisture  content  of  the  Inhaled  air.  The  increased 
carbon  dioxide  content  in  the  Inhaled  air  in  the  KIP-5  is  based  on 
the  harmful  space  of  the  mask  and  the  lncoapleta  absorption  of  the  carbon 
dioxide  by  the  regenerative  cartridge.  A  properly  operating 
regenerative  cartridge  for  the  first  Ik  hours  practically 


will  not  p&as  carbon  dioxide;  then  there  is  a  jump  and 
toward  the  end  of  the  second  hour  the  carbon  dioxide 
content  can  reach  1-1. 5%*  The  danger  of  acute  carbon 
dioxide  poisoning  is  possible  only  when  the  regenera¬ 
tive  cartridge  and  valve  box  are  defective  when  tne 
exhaled  air  enters  the  respiratory  bag.  Oxygan  star¬ 
vation  is  possible  when  there  is  insufficient  oxygen 
in  the  oxygen  cylinder,  in  the  case  of  a  defective 
oxygen  supply  mechanism,  and  also  when  there  la  a  high 
concentration  of  nitrogen  (more  than  1%). 

The  temperature  of  the  inhaled  air  In  the  KIP-5 
can  reach  58-40  degrees  Centigrade,  which  for  a  resis¬ 
tive  humidity  of  100%  can  cause  a  number  of  unpleasant 
sensations  resulting  from  the  condensation  of  moisture 
on  the  skin  of  the  face  and  the  mucous  membranes  of  the 
upper  respiratory  tracts  and  from  the  evaporation  of  the 
skin  integument. 

Based  on  their  purpose,  gae  masks  are  divided 
into  general  troop  (or  troop),  civilian,  children’s 
industrial,  and  special  types. 

There  are  no  basic  differences  in  the  construction 
of  the  different  purpose  gas  masks.  Civilian  gas  masks 
(Pig-ores  9  and  10)  are  intended  for  the  protection  of 
tbs  broad  masses  of  the  civilian  population  during 
wartime.  They  protect  the  respiratory  organs  and  the 
eyes  against  all  known  casualty  producing  substances 
(toxic  chemical  agents,  radioactive  substances,  and 
bacteriological  means). 
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PI**  9  Pit.  10  Fig.  11 


Uigurs  9.  GP-^Tj  civilian  gas  masks  1  — 

antigas  canister*  2  • —  fans  parts  3  —  gas 
mask  carrier. 

Figure  10.  Diagram  of  the  construction  of  the 
antigas  canister"  of  the  GP~4TJi  1  •-  tody; 

2  —  cover?  3  —  screw  neck;  4  ~~  gas 
absorber;  3  —  small  perforated  cylinder; 

6  —  large  perforated  cylinder;  7  —  anti- 
smoke  filter;  8  —  movable  bottom;  9  — 
spring;  10  —  immovable  oottom  of  the  large 
perforated  cylinder;  11  —  bottom  of  the 
canister  ;  12  —  air  opening;  13  —  cup; 

14  —  antidust  tampon. 

Figure  11.  Child’s  protective  chamber. 

Various  chambers  of  the  envelope  typo  have  been 
proposed  for  antigps  protection  of  infante.  In  them  the 
decontamination  of  the  air  is  accomplished  with  an 
ordinary  antigas  canister'  while  the  supplying  of  air 
is  performed  through  the  use  of  bellows  or  oy  means 
I  of  the  breathing  of  the  mother  (Figure  11).  For  older  | 
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children  (up  to  14)  smell-size  children’s  gas. masks  are 
made  which  are  similar  in  their  construction  to  the 
civilian  gas  masks. 

Special  gas  masks  differ  ordinarily  in  the 
construction  of  the  face  part  and  are  intended  for  the 
protection  of  people  who  cannot  use  ordinary  gas  masks 
because  of  the  state  of  their  health  or  as  a  consequence 
of  the  specific  .nature  of  their  work.  For  example, 
in  the  case  of  wounds  of  the  head  and  face  the  use  of 
ordinary  gas  as  ska  is  impossible.  For  the  protection  of 
such  persons  there  are  special  face  parts  which,  as 
a  rule,  are  like  a  kind  of  bag  In  which  the  elements 


of  the  face  part  of  the  gas  mask  are  installed  (Figure 

12). 

Fig.  14,  PSh-1 

hose  |U  weak  of 

the  self- 
inhaling  type 


Fig.  12*  das 
belnot  for 
personnel  with 
head  wounds. 


Fig.  13,  Industrial 
filter  gas  aesk 
type  BCiKV-1. 


15.  nose 

•ask  with  air 
supply  provided  by 
an  air  Mover. 


! 


r 
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Fig.  16.  3taall  dry  hors*  gaa  sack;  1  -  tusk;  i 
2  -  protective  canister;  3  -  end  pleee 
of  the  sanister;  4  -  end  pleee  of  the 
exhaust  valve;  5  -  o enter  half- rings 
6  -  side  half- rings  7  -  exhaust  valves 
8  -  rubber  plaits  9  -  frontal  strap; 

10  -  rear  strep;  11  -  swivel  of  the 
bit  of  the  gas  aask. 


Fig.  17.  horse  g&a  maks  &.  -  general  appearance;  b  -  top  view; 

o  -  rear  view;  1  *  conical  bag;  2  -  girdle;  3  -  stiffeners; 
4  -  frontal  strap;  5  -  circular  straps;  6  -  rear  streps; 

7  -  wuthpieoe;  3  -  palatal  pad;  9  -  lateral  pads; 

10  -  keepers;  11  -  girdle  loops. 


Fig.  18.  Oes  mask  for  dogs;  1  •  aaskt  2  -  exhaust  valve;  3  -  Intake 
valve  connecting  piece;  4  -  eyepieces;  5  -  collar; 

6  •  corrugated  hose;  ?  -  case  for  the  Mask  and  corrugated 
hose;  8  -  cose  for  the  protective  canister;  9  -  peck  support; 
10  -  body  strap. 


* 
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The  line  of  obtuwti.or  in  such  haircuts  usually 
passes?  along  r.he  neckline. 

Industrial  gas  masas  ore  divided  into  filter, 
sealed,  and  hose  types. 

The  1  liter  33s  rcas.-ts  (Figure  13)  in  their 
const  root  ion  do  not  differ  from  the  troop  gas  aasKS. 

"Dp  pending  on  the  nature  of  the  decent  or  i  nation  of  the 
air  under  industrial  conditions,  t„.e  gas  absorber  0.1 
the  canisters  contains  -..outly  activated  charcoal  ot 
her..* ■>» 't  ahnorteantn ,  He ••■;;. j raters  (See  ’’Respirators'’ ) 
w: .or  y.  fibrous  nut. trials  &x*o  used  for  protection 
u cains*.  duct.  A  special  iilter  ras  uaak  (the  eo-culled 
*  1  f  -  vre  s  orver )'  is  used  for  protecting  %  ora  era  la  b-:  cl 
coal  aines  from  0 3 chon  r.anoxide  and  s.r.oke  witch  are 
f  jjar.au  durinf  explosions  or  fires  in  the  n-ines. 

Tbs  hose  :■>»  asks’  (ft gores  .14  t»nu  IS)  are  devices 
of  the  sealed  type*  They  consist  of  a  *,««<  and  a  iong 
rubber  sleeve  which  -.n-'-es  it  ossicle  t/>  or; to ir*  air 
.fro  si.  a  separate  zone.  In  vh*s  tut  air  is  drawn  in  by 
the  strength  of  the  respiratory  muscles  or  is  fed  by 
a  fan. 

Of  tbs  domestic  nnxrals  only  horses  ana  dogs 
»r_*  pro  video  with  antis.;1.?  protection.  Horse  gas  *?  &®rs 
are  if  the  darcp  and  dr.v  types.  They,  a<s  a  rule,  do  not 
r.»ve  an  ant.isaoke  filter  car uuee  horses  are  largely 
rot  sensitive  to  tu-j  c-.ctior  _>f  irritant  toxic  chemical 
a  -eats.  One  of  the  *..o<i*siij  of  e  dry  horse  gas  <uasi;  is 
the  KRrV.  whierc  is  shown  in  figure  16.  It  consists  of 
ff 1  canister?}  n^icu  rvs  a  juipped  with  a  univer¬ 
sal  at..iOi*iv»nt  (or  n  charcoal-catalytic  agent),  *.  r.aait, 
<\v«pi*cea.  The  tio.r.p  ’■'■arse  r.;as  naeic  (Figure  1?)  has 
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feed  bug  I'.'ido  of  layers  of 


l 


the  shape  of  t>  canvaj} 
muses  it  is  covered  sackirg. 


The  p;h3  rank  is 


i  rpr>  -v,ted  with  o  ooeoi-il  compound  ww ich  provides  for 
the  ac-corption  of  toxic  cner-ieul  a^snta.  For  protecting 
dogs  there  is  a  special  dry  gas  saak,  the  construction 
of  v  .ich  io  shown  in  Figure  Ifc.  (See  also  nAntiato.rde 
rofense,”  and  wSanicar,y~cbsu:icaI  Protection. M) 
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